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Detailed Description Text (51) : 

Previous studies showed that NIH 3T3 cells stably transformed with a constitutively 
active isoform of p21Ras (H-Ras .sup.V12), produced large amounts of reactive oxygen 
species (Irani, et al. Science. 275: 1649-1652). Superoxide dismutase (SOD) quenched 
the observed signals, whereas catalase had no effect. This result suggested that the 
observed signals were attributable to 0.0. sub. 2 trapping rather than to 0 . OH derived 
from H.sub.2 0.sub.2. Production of 0.0. sub. 2 by NIH "3T3 stably transformed with 
H-Ras . sup. V12 (A6 cells) was confirmed by a Lucigenin-enhanced chemiluminescence 
(LUCL) assay, which has specificity for 0.0. sub. 2 (Gyllenhammar . J. Immunol Methods. 
97 (2) : 209-213 , 1987) This 0 . 0 . sub . 2 production was suppressed by the expression of 
dominant negative isoforms of Ras or Racl as well as by treatment with farnesyl 
protein transferase (FPTase) , which inhibits Ras -dependent transformation and 
results in morphological reversion of Ras -transformed cells (Kohl, et al . Science 
260:1934-1937 (1993), This observation showed that 0.0. sub. 2 in A6 cells is 
dependent on oncogenic Ras. The results also showed, Ras -transformed cells have the 
ability to progress through the cell cycle even under conditions of confluence and 
growth factors deprivation and these cells displayed a greater rate of DNA synthesis 
-than the controls (Irani, supra) ." Treating" cells" with the antioxidant 
N-acetyl-L-cysteine (NAC) which inhibits DNA synthesis inhibited the Ras-induced 
mitogenic response o t f A6 cells. Furthermore, the mitogenic-activated protein kinase 
(MAPK) activity was decreased and c- Jun N-terminal kinase (JNK) was not activated in 
H-Ras-transf ormed cells. In conclusion, these results indicate that H-Ras . sup .V12 
-induced transformation can lead to the production of 0.0. sub. 2 through one or more 
pathways involving Racl. The implication of a reactive oxygen species, probably 
0.0. sub. 2, as a mediator of Ras-induced cell cycle progression independent of MAPK 
and JNK (perhaps JAK/STAT pathway) suggests a possible mechanism for the effects of . 
antioxidants against Ras-induced cellular transformation. 
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The transcription factor, c- Jun, has been demonstrated to be a substrate for GSK-3 
both in vitro and in cell lines overexpressing GSK-3 and c- Jun . GSK-3 phosphorylates 
c- Jun at three amino acids, specifically Thr-239, Ser-243, and Ser-249 near the DNA 
binding domain of c- Jun . Phosphorylation of c- Jun at these amino acid positions 
inhibits DNA binding which, in turn, inhibits c-Jun activity (Boyle et al . , 1991, 
Cell 64:573-584; Plyte et al . , 1992, Biochim. Biophys . Acta 1114:147-162). In order 
to determine whether lithium induces activation of endogenous c- Jun by inhibiting 
GSK-3 in Xenopus embryos., the following experiments were performed. 
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Lll ANSWER 1 OF 4 MEDLINE 

TI Activation of the tumor metastasis suppressor gene, KAI1, by 

etoposide is mediated by p53 and c-Jun genes. 
AB KAI1 is a metastasis suppressor gene which is capable of inhibiting the 

processes of tumor metastasis without affecting tumorigenicity per se. We 

found that etoposide, a topoisomerase II 

inhibitor, is able to activate the expression of the KAI1 gene in 

a dose -dependent manner in human prostate cancer cell lines, ALVA, DU145, 

and PC-3 as well as in human lung carcinoma cell A549. The 

activation of the KAI1 gene was mainly mediated by the c 

-Jun gene in the PC-3 and DU145 cell lines, while it was 

mediated by both p53 and c-Jun genes in the A549 cell 

line. These results suggest that the augmentation of the KAI1 gene 

expression is independently controlled by p53 and c-Jun 

at the. transcriptional level in the human cancer cell lines. Furthermore, 
treatment of these cell lines with etoposide resulted in significant 
reduction of cellular invasion measured by the Matrigel invasion chamber. 
Because etoposide has been shown to be effective on advanced prostate 
cancer when used in combination with other regimens, our results provide 
further rationale to use this drug as an antimetastatic agent. 
Copyright 2000 Academic Press. 
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TI Activation of the tumor metastasis suppressor gene, KAI1, by 

etoposide is mediated by p53 and c-Jun genes. 
AB KAI1 is a metastasis suppressor gene which is capable of inhibiting the 

processes of tumor metastasis without affecting tumorigenicity per se. We 

found that etoposide, a topoisomerase II 

inhibitor, is able to activate the expression of the KAI1 gene in 

a dose -dependent manner in human prostate cancer cell lines, ALVA, DU145, 

and PC-3 as well as in human lung carcinoma cell A549. The 

activation of the KAI1 gene was mainly mediated by the c 

-Jun gene in the PC-3 and DU145 cell lines, while it was 

mediated by both p53 and c-Jun genes in the A549 cell 

line. These results suggest that the augmentation of the KAI1 gene 

expression is independently controlled by p53 and c-Jun 

at the transcriptional level in the human cancer cell lines. Furthermore, 
treatment of these cell lines with etoposide resulted in significant 
reduction of cellular invasion measured by the Matrigel invasion chamber. 
Because etoposide has been shown to be effective on advanced prostate 
cancer when used in combination with other regimens, our results provide 
further rationale to use this drug as an antimetastatic agent. (C) 2000 
Academic Press. 
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TI Activation of the tumor metastasis suppressor gene, KAI1, by 

etoposide is mediated by p53 and c-Jun genes. 
AB KAI1 is a metastasis suppressor gene which is capable of inhibiting the 

processes of tumor metastasis without affecting tumorigenicity per se. We 

found that etoposide, a topoisomerase II 

inhibitor, is able to activate the expression of the KAI1 gene in 

a dose -dependent manner in human prostate cancer cell lines, ALVA, DU145, 

and PC-3 as well as in human lung carcinoma cell A549. The 

activation of the KAI1 gene was mainly mediated by the c 

-Jun gene in the PC-3 and DU145 cell lines, while it was 

mediated by both p53 and c-Jun genes in the A549 cell 

line. These results suggest that the augmentation of the KAI1 gene 

expression is independently controlled by p53 and c-Jun 

at the transcriptional level in the human cancer cell lines. Furthermore, 
treatment of these cell lines with etoposide resulted in significant 
reduction of cellular invasion measured by the Matrigel invasion chamber. 
Because etoposide has been shown to be effective on advanced prostate 
cancer when used in combination with other regimens, our results provide 
further rationale to use this drug as an antimetastatic agent. 
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gene, KAI1, by etoposide is mediated by p53 and c 
- Jun genes . 
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(1) Department of Medical Microbiology and Immunology, 
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TI Merbarone, a catalytic inhibitor of DNA topoisomerase II, induces 

apoptosis in CEM cells through activation of ICE/CED-3-like 

protease . 

AB Merbarone (5- (N-phenyl carboxamido) -2 -thiobarbituric acid) is an 

anticancer drug that inhibits the catalytic activity of DNA topoisomerase 
II (topo II) without damaging DNA or stabilizing DNA-topo II cleavable 
complexes. Although the cytotoxicity of the complex-stabilizing DNA-topo 
. II inhibitors such as VP-16 (etoposide) has been partially elucidated, the 
cytotoxicity of merbarone is poorly understood. Here, we report that 
merbarone iniduces programmed cell death or. apoptosis in human leukemic CEM 
cells, characterized by internucleosomal DNA cleavage and nuclear 
condensation. Treatment of CEM cells with apoptosis -inducing 
concentrations of merbarone caused activation of c- 
Jun NH2-terminal kinase/stress-activated protein kinase, c 
-jun gene induction, activation of caspase-3/ 

CPP32-like protease but not caspase-1, and the proteolytic cleavage of 
poly (ADP-ribose) polymerase. Treatment of CEM cells with a potent- 
inhibitor- of - caspases , Z -Asp -2 . 6 -dichlorobenzoyloxymethyl -ketone , 
inhibited merbarone- induced caspase-3/CPP32 -like activity and apoptosis in 
a dose -dependent manner. These results indicate that the catalytic 
inhibition of topo II by merbarone leads to apoptotic cell death through a 
caspase-3-like protease -dependent mechanism. These results further suggest 
that c-Jun and c-Jun NH2 -terminal 

kinase/ stress-activated protein kinase signaling may be involved in the 
cytotoxicity of merbarone. 

1999:191526 BIOSIS 
PREV199900191526 

Merbarone, a catalytic inhibitor of DNA topoisomerase II, 
induces apoptosis in CEM cells through activation 
of ICE/CED-3-like protease. 
Khelifa, Tayeb (1) ; Beck, William T. (1) 

(1) Division of Developmental Therapeutics, Cancer Center, 
College of Medicine, University of Illinois at Chicago, 
Chicago, IL USA 

Molecular Pharmacology, (March, 1999) Vol. 55, No. 3, pp. 
548-556. 

ISSN: 0026-895X. 
Article 
English 
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TI Targeting JAK3 with JANEX-1 for prevention of autoimmune type 1 diabetes 
in NOD mice. 

AB Here we show that Janus kinase (JAK) 

3 is an important molecular target for treatment of autoimmune 
insulin-dependent (type 1) diabetes mellitus. The rationally designed 
JAK3 inhibitor JANEX-1 exhibited potent immunomodulatory 
activity and delayed the onset of diabetes in the NOD mouse model of 
autoimmune type 1 diabetes. Whereas 60% of vehicle-treated control NOD 
mice became diabetic by 2 5 weeks, the incidence of diabetes at 25 weeks 
was only 9% for NOD females treated with daily injections of JANEX-1 (100 
mg/kg/day) from Week 10 through Week 25 (P = 0.007). Furthermore, JANEX-1 
prevented the development of insulitis and diabetes in NOD-scid/scid 
females after adoptive transfer of splenocytes from diabetic NOD females. 
Chemical inhibitors such as JANEX-1 may provide the basis for 
effective treatment modalities against human type 1 diabetes. To our 
knowledge, this is the first report of the immunosuppressive activity of a 
_ JAK3 inhibitor in the -context ~ of an autoimmune disease. 
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TI Human immunodeficiency virus -1 envelope glycoproteins and anti-CD4 
antibodies inhibit inter leukin- 2 -induced Jak/STAT signalling in 
human CD4 T lymphocytes. 

AB Human immunodeficiency virus (HIV) infection leads to a profound T cell 
dysfunction well before the clinical onset of acquired immunodeficiency 
syndrome (AIDS) . We have been accumulating evidence that one of the 
mechanisms responsible for this T cell deficiency may be the dysregulation 
of signal transduction via the interleukin (IL) -2/IL-2 receptor (R) 
complex. In CD4 T cells, we have observed previously that viral envelope 
(env) glycoproteins induce IL-2 unresponsiveness and the down- regulation 
of the three chains making up the IL-2R (alpha, beta, gamma) in vitro. We 
have now established further that this disruption of the IL-2/IL-2R system 



manifests itself in defective signal propagation via the Janus 

kinase (Jak) /signal transducer and activator of transcription 

(STAT) pathway in response to IL-2 . The treatment of CD4 T cells with HIV 

env or surface ligation of CD4 with anti-CD4 monoclonal antibodies 

inhibited the IL-2-induced activation of Jak-1 and Jak- 

3, as well as their targets, STATS a and STATS b . This Jak/ STAT 

deficiency may contribute to the crippling of CD 4 T cell responses to a 

cytokine central to the immune response by HIV. 

2 003 094 601 IN-PROCESS 
22494436 PubMed ID: 12605694 

Human immunodeficiency virus -1 envelope glycoproteins and 
anti-CD4 antibodies inhibit interleukin-2 -induced 
Jak/STAT signalling in human CD4 T lymphocytes. 
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Moleculaire, Institut Pasteur, Paris, France. 
CLINICAL .AND EXPERIMENTAL IMMUNOLOGY, (2003 Mar) 131 (3) 
422-7. 
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ANSWER 3 OF 49 MEDLINE 

Mechanisms involved in interleukin- 15 -induced suppression of human 
neutrophil apoptosis: role of the anti-apoptotic Mcl-1 protein -and several 
kinases including Janus kinase-2, p38 

mitogen-activated protein kinase and extracellular signal -regulated 
kinases-1/2 '. 

Interleukin-15 (IL-15) is a pro -inflammatory cytokine known, as a general 
inhibitor of apoptosis", which possesses potential therapeutic 
properties. Although IL-15 was previously found to be a human neutrophil 
agonist, its mode of action remains unknown. Herein, we were interested 
in elucidating the mechanisms by which it delays neutrophil apoptosis. 
IL-15 was found to induce tyrosine phosphorylation events and to prevent 
loss of the anti-apoptotic Mcl-1 protein expression. Using different 
signal transduction inhibitors, we found that Janus 
kinase (Jak) -2, Jak-3, p38 mitogen-activated- 

protein kinase (MAPK) and extracellular signal-regulated kinase (ERK) , but 
not G proteins, are involved in IL-15 -induced suppression of apoptosis. 
Furthermore, we found that IL-15 activates Jak-2, p38 MAPK and ERK-l/2, 
but, unlike granulocyte macrophage-colony-stimulating factor (GM-CSF) , it 
does not activate signal transducer and activator of transcription 
(STAT) -5a/b. We conclude that IL-15 delays neutrophil apoptosis via 
several pathways, and that Mcl-1 and several kinases contribute to this. 
We also conclude that, unlike GM-CSF, IL-15 does not activate the 
Jak- 2 /STAT- 5 pathway found to be important in neutrophil signaling. 
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of human neutrophil apoptosis: role of the anti-apoptotic 
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TI Human lung myofibroblasts as effectors of the inflammatory process: the 
common receptor gamma chain is induced by Th2 cytokines, and CD40 ligand 
is induced by lipopolysaccharide, thrombin and TNF-alpha. 

AB The common gamma (gamma c) chain, shared by Thl and Th2 cytokines, is 
fundamental for the activation of hematopoietic cells, but its role in 
non-hematopoietic tissues has not been explored. Here we show that in 
normal lung fibroblasts IL-4 and IL-13 induce the expression of the gamma 
c chain and its association with Janus kinase ( 
JAK) 3, while lung myofibroblasts constitutively express 

a gamma c chain displaying a limited association with JAK3 . In the latter 
cells, without exogenous cytokines, gamma c/JAK3 controls, through 
autocrine loops, tyrosine kinase (TYK) 2 phosphorylation and the balance 
between functional (IL-4Ralpha, IL-13Ralpha 1) and decoy (IL-13Ralpha 2) 
high-affinity receptors. Moreover, JAK3 is also associated with a 
pre-phosphorylated IL-4Ralpha and CD40. This novel "heterotrimer" 
(p-IL-4Ralpha, CD40/JAK3) is functional and controls STAT 3 phosphorylation 
and CD40 expression, as shown by use of the specific JAK3 
inhibitor WHI-P31. In basal culture conditions, CD40 signaling 
could be induced by the transient establishment of inter-f ibroblastic 
CD40/CD40 ligand (CD40L) functional bridges. Indeed, powerful 
pro- inflammatory stimuli such as lipopolysaccharide and thrombin can 
rapidly mobilize CD40L at the surface of lung myofibroblasts. These 
interactions are modified by IL-13, which triggers the formation of a new 
type of functional receptor (p-IL-4Ralpha /IL-13Ralpha 1/gamma c) and also 
the recruitment and the phosphorylation of JAK3 . Treatment .with JAK3 
inhibitors .blocks. IL-13 -induced phospho~r"ylatioh of JAK2, TYK2 and 
STAT3, but not of JAK1 and STAT6 . These data underline (1) the pivotal 
role of the gamma c chain, CD40/CD40L, JAK3 and IL-13 in the 
inflammatory- like activation of lung myofibroblasts, (2) the cell-type 
restraint effects of IL-13 on these cells, and (3) the potential 
usefulness of JAK3 inhibitors in the treatment of asthma. 
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TI Cloning of human thymic stromal lymphopoietin (TSLP) and signaling 

mechanisms leading to proliferation. 
AB Thymic stromal lymphopoietin (TSLP) is a novel cytokine that was found to 

promote the development of murine B cells in vitro. Here we describe the 



cloning and characterization of the human homologue of murine TSLP. This 
protein, which is expressed in a number of tissues including heart, liver 
and prostate, prevented apoptosis and stimulated growth of the human acute 
myeloid leukemia (AML) -derived cell line MUTZ-3. Anti-interleukin (IL) -7 
receptor antibodies (Abs) neutralized this effect indicating that TSLP 
binds to at least part of the IL-7 receptor complex. TSLP induced 
phosphorylation of signal transducer and activator of transcription 
(STAT) -5. In contrast to IL-7, TSLP-triggered STAT-5 phosphorylation was 
not preceded by activation of janus kinase ( 
JAK) 3 . These findings would be in accordance with the 

notion, raised previously for the mouse system, that TSLP leads to STAT-5 
phosphorylation by activating other kinases than the JAKs . Some other 
signaling pathways stimulated by many cytokines are not involved in TSLP 
activity; thus, TSLP did not stimulate activation of ERK1,2 and p70S6K. 
Furthermore, neutralizing Abs raised against cytokines known to stimulate 
the growth of MUTZ-3 cells did not inhibit the proliferative 
effects of TSLP, suggesting that TSLP-induced growth was a direct effect. 
In summary, we describe the cloning of human TSLP and its proliferative 
effects on a myeloid cell" line. TSLP-induced proliferation is preceded by 
phosphorylation of STAT-5, but not of JAK 3. 
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TI Treatment of allergic asthma by targeting janus kinase 

3-dependent leukotriene synthesis in mast cells with 4- (3', 

5 ' -dibromo-4 ■ -hydroxyphenyl) amino-6, 7 -dimethoxyquinazoline (WHI-P97) . 

AB 4- (3 ' , 5 ' -Dibromo-4 ' -hydroxyphenyl) amino-6, 7 -dimethoxyquinazoline (WHI-P97) 
is a rationally designed potent inhibitor of Janus 
kinase (JAR) -3 . Treatment of mast cells with 
WHI-P97 inhibited the translocation of 5 -lipoxygenase (5-LO) 
from the nucleoplasm to the nuclear membrane and consequently 
5-LO-dependent leukotriene (LT) synthesis after IgE receptor/FcepsilonRI 
crosslinking by >90% at low micromolar concentrations. WHI-P97 did not 
directly inhibit the enzymatic activity of 5-LO, but prevented 
its translocation to the nuclear membrane without affecting the requisite 
calcium signal. WHI-P97 was very well tolerated in mice, with no signs of 
toxicity at dose levels ranging from 5 microg/kg to 50 mg/kg, and LD(10) 
was not reached at a 50 mg/kg dose level when administered as a single i. 
p. or i.y. bolus dose. Therapeutic WHI-P97 concentrations, which 
inhibit mast cell leukotriene synthesis in vitro, could easily be 
achieved in vivo after the i.v. or i.p. administration of a single 
nontoxic 40 mg/kg bolus dose of WHI-P97. Notably, WHI-P97 showed 
promising biological activity in a mouse model of allergic asthma at 
nontoxic dose levels. Treatment of ovalbumin- sensitized mice with WHI-P97 
prevented the development of airway hyper- responsiveness to methacholine 
in a dose -dependent fashion. Furthermore, WHI-P97 inhibited the 



eosinophil recruitment to the airway lumen after the ovalbumin challenge 
in a dose -dependent fashion. Further development of WHI-P97 may therefore 
provide the basis for new and effective treatment as well as prevention 
programs for allergic asthma in clinical settings. 
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TI Functional uncoupling of the Janus kinase 3-Stat5 

pathway in malignant growth of human T cell leukemia virus type 

1- transformed human T cells. 
AB Human T cell leukemia virus type 1 (HTLV-1) transforms cytokine -dependent 

T lymphocytes and causes adult T cell leukemia. Janus tyrosine kinase ( 

Jak) 3 and transcription factors StatSa and StatSb are 

essential for "the proliferation of normal T cells and are constitutively 
hyperactivated in both HTLV-1 -transformed human T cell lines and 
lymphocytes isolated from HTLV-1 -infected patients; therefore, a critical 
role for the Jak3-Stat5 pathway in the progression of this disease has 
been postulated. We recently reported that tyrphostin AG-4 90 selectively 
blocked IL-2 activation of Jak3/Stat5 and growth of murine T cell lines. 
Here we demonstrate that disruption of Jak3/Stat5a/b signaling with AG-490 
(50 microM) blocked the proliferation of primary human T lymphocytes, but 
paradoxically failed to inhibit the proliferation of 

HTLV-1 -transformed human T cell lines, HuT-102 and MT-2. Structural 
homologues of AG-490 also inhibited the proliferation of primary 
human T cells, but not HTLV- 1- infected cells. Disruption of constitutive 
Jak3/Stat5 activation by AG-490 was demonstrated by inhibition 
of 1) tyrosine phosphorylation of Jak3, StatSa (Tyr(694)), and StatSb 
(Tyr(699)); 2) serine phosphorylation of StatSa (Ser(726)) as determined 
by a novel phosphospecif ic Ab; and 3) Stat5a/b DNA binding to the 
StatS -responsive beta-casein promoter. In contrast, AG-490 had no effect 
on DNA binding by p50/p65 components of NF-kappaB, a transcription factor 
activated by the HTLV-1 -encoded phosphoprotein, Tax. Collectively, these 
data suggest that the Jak3-Stat5 pathway in HTLV-1 -transformed T cells has 
become functionally redundant for proliferation. Reversal of this 
functional uncoupling may be required before Jak3/Stat5 inhibitors 
will be useful in the treatment of this malignancy. 
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T cell receptor- induced calcineurin activation regulates T helper type 2 
cell development by modifying the interleukin 4 receptor signaling 
complex. 

The activation of downstream signaling pathways of both T cell receptor 
(TCR) and interleukin 4 receptor (IL-4R) is essential for T helper type 2 
(Th2) cell development, which is central to understanding immune responses 
against helminthic parasites and in allergic and autoimmune diseases. 
However, little is known about how these two distinct signaling pathways 
cooperate with each other to induce Th2 cells. Here, we show that 
successful Th2 cell development depends on the effectiveness of 
TCR- induced activation of calcineurin. An inhibitor of 
calcineurin activation, FK506, inhibited the in vitro 
anti -TCR- induced Th2 cell generation in- a dose -dependent manner. 
Furthermore, the development of Th2 cells was significantly impaired in 
naive T cells from dominant -negative calcineurin Aalpha transgenic mice, 
whereas that of Thl cells was less affected. Efficient calcineurin 
activation in naive T cells upregulated Janus kinase ( 
Jak) 3 transcription and the amount of protein. The 

generation of Th2 cells induced in vitro by anti-TCR stimulation was 
inhibited significantly by the presence of Jak3 antisense 
oligonucleotides , -suggesting that the Jak3 upregulation is an important 
event for the Th2. cell development. Interestingly, signal transducer and 
activator of transcription (STAT) 5 became physically and functionally 
associated with the IL-4R in the anti-TCR-activated developing Th2 cells 
that received efficient calcineurin activation, and also in established 
cloned Th2 cells. In either cell population, the inhibition of 
STATS activation resulted in a diminished IL-4 -induced proliferation. 
Moreover, our results suggest that IL-4 -induced STATS activation is 
required for the expansion process of developing Th2 cells. Thus, Th2 
cell development is controlled by TCR-mediated activation of the 
Ca (2+) /calcineurin pathway, at least in part, by modifying the functional 
structure of the IL-4R signaling complex. 
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TI Structure-based design of specific inhibitors of Janus 

kinase 3 as apoptosis -inducing antileukemic agents. 
AB A novel homology model of the kinase domain of Janus 

kinase ( JAK) 3 was used for the 

structure -based design of dimethoxyquinazoline compounds with potent and 
specific inhibitory activity against JAK3 . The active site of 
JAK3 in this homology model measures roughly 8AxllAx20A, with a 
volume of approximately 53 0 A3 available for inhibitor binding. 
Modeling studies indicated that 4- (phenyl) -amino-6 , 7 -dimethoxyquinazoline 
(parent compound WHI-258) would likely fit into the catalytic site of JAK3 
and that derivatives of this compound that contain an OH group at the 4 ' 
position of the phenyl ring would more strongly bind to JAK3 because of 
added interactions with Asp-967, a key residue in the catalytic site of 
JAK3 . These predictions were consistent with docking studies indicating 
that compounds containing a 4 * -OH group, WHI-P131 [4- (4 • -hydroxyphenyl) - 
amino-6, 7 -dimethoxyquinazoline] , WHI-P154 [4- (3 * -bromo-4 ■ -hydroxy lphenyl) - 
amino-6, 7 -dimethoxyquinazoline] , and WHI-P97 [4 - (3 1 , 5 ' -dibromo-4 * - 
hydroxy lphenyl) -amino-6, 7 -dime thoxyquinazol in e] , were likely to bind 
favorably to JAK3, with estimated K(i)s ranging from 0.6 to 2.3 microM. 
These compounds inhibited JAK3 in immune complex kinase assays 
in a dose-dependent fashion. In contrast, compounds lacking the 4' -OH 
group, WHI-P79 [4- (3 * -bromophenyl) -amino-6, 7 -dimethoxyquinazoline] , 
WHI-P111 [4- (3 1 -bromo-4 ' -methylphenyl) -amino-6 , 7 -dimethoxyquinazoline] , 
WHI-P112 [4- (2 ' , 5 ' -dibromophenyl) -amino-6, 7 -dimethoxyquinazoline] , 
WHI-P132 [4- (2 ' -hydroxy lphenyl) -amino-6, 7 -dimethoxyquinazoline] , and 
WHI-P258 [4- (phenyl) -amino-6, 7 -dimethoxyquinazoline] , were predicted to 
bind less strongly, with estimated K(i)s ranging from 28 to 72 microM. 
These compounds did not show any significant JAK3 inhibition in 
kinase assays. Furthermore, the lead dimethoxyquinazoline compound, 

. _ .WHI-P131, which showed^ potent. _JAK3_- inhibitory .activity _(.IC 5.0 _of 

78- microM), did not inhibit JAK1 and JAK2 , the ZAP/SYK family 

tyrosine kinase SYK, the TEC family tyrosine kinase BTK, the SRC family 

tyrosine kinase LYN, or the receptor family tyrosine kinase insulin 

receptor kinase, even at concentrations as high as 350 microM. WHI-P131 

induced apoptosis in JAK3 -expressing human leukemia cell lines NALM-6 and 

LCI; 19 but not in melanoma (M24-MET) or squamous carcinoma (SQ20B) cells. 

Leukemia cells were not killed by dimethoxyquinazoline compounds that were 

inactive against JAK3 . WHI-P131 inhibited the clonogenic growth 

of JAK3 -positive leukemia cell lines DAUDI , RAMOS, LCI; 19, NALM-6, MOLT-3, 

and HL-60 (but not JAK3 -negative BT-20 breast cancer, M24-MET melanoma, or 

SQ2 0B squamous carcinoma cell lines) in a concentration-dependent fashion. 

Potent and specific inhibitors of JAK3 such as WHI-P131 may 

provide the basis for the design of new treatment strategies against acute 

lymphoblastic leukemia, the most common form of childhood cancer. 
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Genetic and biochemical evidence for a critical role of Janus 
kinase (JAK) -3 in mast cell-mediated type I 
hypersensitivity reactions. 

We investigated the. role of JAK3 in IgE receptor/FcepsilonRI-mediated mast 
cell responses. IgE/antigen induced degranulation and mediator release 
were substantially reduced with Jak3-/- mast cells from JAK3-null mice 
that were generated by targeted disruption of Jak3 gene in embryonic stem 
cells. Further, treatment of mast cells with 3 1 bromo-4 * -hydroxyl phenyl ) - 
amino-6, 7 -dimethoxyquinazoline (WHI-P154) , a potent inhibitor of 
JAK3, inhibited degranulation and proinflammatory mediator 
release after IgE receptor/ FcepsilonRI crosslinking. Thus, JAK3 plays a 
pivotal role in IgE receptor/ FcepsilonRI -mediated mast cell responses and 
targeting JAK3 may provide the basis for new and effective treatment as 
well as prevention programs for mast cell -mediated allergic reactions. 
Copyright 1999 Academic Press. 
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TI Interleukin (IL)-15 induces survival and proliferation of the growth 

factor-dependent acute myeloid leukemia M-07e through the IL-2 receptor 
beta/gamma. 

AB We have analyzed the effects of IL-15, a growth factor with IL-2-like 
properties produced by dendritic and stromal cells, on 3 

GM-CSF/IL- 3 -dependent AML cell lines: M-07e, UT-7 and TF-1. M-07e cells 
proliferated in response to IL-15, while UT-7 and TF-1 cells failed to 
respond. In addition, IL-15 supported long-term proliferation of M-07e 
cells, thus allowing selection of a subline (M-07SB) , which displayed an 
enhanced sensitivity to IL-15. M-07e and M-07SB cells undergo apoptosis 
following 48 -hr growth factor (GM-CSF or IL-15) starvation, as detected by 
cytof luorimetric analysis and DNA laddering. IL-15 (20 ng/ml) prevented 
apoptosis in both cell lines. M-07e and M-07SB expressed IL-2R beta, 
IL-2R gamma, Jak-1 and Jak-3 mRNA, while IL-15R alpha 

mRNA was undetectable. In contrast, IL-15R alpha was expressed in UT-7 
and TF-1 cells, which lacked expression of IL-2R beta mRNA and, in the 
case of UT-7, also of Jak-3 mRNA. Accordingly, 

surface IL-2R beta protein was identified only in M-07e and M-07SB cells, 
by indirect immunofluorescence, while no expression of IL-2R alpha and 
IL-15R alpha was detected. Anti-IL-2R beta antibodies (10 microg/ml) 
efficiently blocked (90% inhibition) the proliferation and the 
anti-apoptotic effect induced by IL-15, while anti-GM-CSFR alpha 
antibodies had no effect. Anti-IL-2R gamma antibodies were less efficient 
at proliferation inhibition but synergized with suboptimal 



concentrations of anti-IL-2R beta antibodies. Our data suggest a role of 
IL-15 as an anti-apoptotic and mitogenic growth factor for a subset of 
myeloid leukemias expressing a functional IL-2R beta/gamma complex. 
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Role of tyrosine kinases in induction of the c-jun proto-oncogene in 
irradiated B-lineage lymphoid cells. 

Exposure of B-lineage lymphoid cells to ionizing radiation induces an 
elevation of c-jun proto-oncogene mRNA levels. This signal is abrogated 
by protein- tyrosine kinase (PTK) inhibitors, indicating that 
activation of an as yet unidentified PTK is mandatory for 
radiation- induced c-jun expression. Here, we provide experimental 
evidence that the cytoplasmic tyrosine kinases BTK, SYK, and LYN are not. 
required -for this signal r - Lymphoma" B -cells rendered deficient for LYN, 
SYK, or both by targeted gene disruption showed increased c-jun expression 
levels after radiation exposure, but the magnitude of the stimulation was 
lower than in wild- type cells. Thus, these PTKs may participate in the 
generation of an optimal signal. Notably, an inhibitor of 
JAK-3 (Janus family kinase -3) abrogated 

radiation-induced c-jun activation, prompting the hypothesis that a 
chicken homologue of JAK-3 may play a key role in 

initiation of the radiation- induced c-jun signal in B-lineage lymphoid 
cells. 
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TI Role of c-Jun N-terminal kinase/p38 stress signaling 

in 1-beta-D-arabinof uranosylcytosine- induced apoptosis. 

AB 1-beta-D-Arabinof uranosylcytosine (ara-C) induced 

apoptosis in HL-60 cells, which was preceded by the activation 
of extracellular signal -regulated kinase (ERK) , c-Jun 
N-terminal kinase/stress-activated protein kinase (JNK/SAPK) , and p38 
mitogen-activated protein kinase (MAPK) . 2 ' -Amino-3 ' -methoxyf lavone 
(PD098059) and 4- (4 -f luorophenyl) -2- (4 -methylsulf inylphenyl) -5- (4- 
pyridyl) 1H- imidazole (SB203580) were used to inhibit the activity of ERK 
and p3 8, respectively. SEK-AL, a dominant -negative mutant of SEK1, was 
transfected into HL-60 cells (HL-60/ SEK-AL) to assess the role of JNK/SAPK 
activity in apoptosis. PD098059 (25 microM) inhibited ara- 
C-induced caspase-3 -like activity but" was ineffective in altering 
ara-C-mediated apoptotic DNA fragmentation and 

clonogenicity . On the other hand, SB203580 (20 microM) inhibited 
ara-C-induced caspase-3-like activity, apoptotic DNA 
fragmentation, and clonogenicity. The inhibition of JNK1 
activation in HL-60/ SEK-AL cells did not block ara- 
C-induced apoptotic DNA fragmentation. These results suggest that 
ara-C-induced apoptotic DNA fragmentation and loss of 
clonogenicity occur through a p3 8 -dependent pathway. 
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TI The mechanism of Ara-C- induced apoptosis of 

differentiating cerebellar granule neurons. 
AB Neurotoxicity is one of the side-effects of the therapeutically useful 

antitumour agent, Ara-C (or 1-beta-d-arabinofuranosyl- 

cytosine, cytarabine) . This agent is also reported to induce cell death 

of cultured neurons. In this study, we show that Ara-C 

-induced death of differentiating rat cerebellar granule neurons is 

prevented by cycloheximide at concentrations corresponding to its action 

in preventing protein synthesis. The death is accompanied by cleavage of 

the caspase substrate poly ADP ribose polymerase (PARP) and 

c-Abl -dependent activation of the stress-activated protein 

kinases c-Jun N-terminal kinase and p38. However, 

c-Jun levels do not rise and the activation of 

the stress-activated protein kinases is not required for this form of 
neuronal death. Cycl in -dependent kinase (cdk) activity and inappropriate 
cell-cycle re-entry have been implicated in some forms of death in 
differentiated neurons. Here we show that Ara-C 

-induced death of cerebellar granule neurons is prevented by an inhibitor 
of cdk4, whereas inhibition of cdkl, -2 and -5 mimics the death, and 
non-cdk4/6 cdks are inhibited by Ara-C treatment. 
Cdkl and -2 are dramatically down-regulated during neuronal 
differentiation, and neither Ara-C nor inhibition of 

these cdks induces death in mature neurons. This mechanism could also 
play a significant role in the neurotoxicity associated with the 
therapeutic use of Ara-C, as cdk levels can be 

upregulated in stressed neurons of adult brain. We propose that the 
balance between cdk4/6 and cdkl/2/5 activity may determine the survival of 
early differentiating neurons, and that DNA-damaging agents may induce 
neuronal death by inhibiting cdkl/2/5 under conditions which require these 
activities for survival. 
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TI Effects of Ara-C on neutral sphingomyelinase and 

mitogen- and stress-activated protein kinases in T-lymphocyte cell lines. 

AB Neutral sphingomyelinase (SMase) can be activated by extracellular signals 
to produce ceramide, which may affect mitogen-activated protein kinase 
(MAPK) activities. Neutral SMase activity was assessed in membranes from 
Jurkat, a human T-cell line, and EL4, a murine T-cell line. Ara 
-C activated SMase with 10 minutes in both Jurkat and EL4 cells, 
while phorbol ester (PMA) had no effect. PMA, but not Ara- 
C or ceramides, activated ERK MAPKS, in Jurkat and EL4 . PMA acted 
synergistically with ionomycin to activate JNK MAPKs in Jurkat and EL4 
within 10 minutes. Ara-C activated JNKs only after 

prolonged incubation (90-120 minutes) . Thus, ceramide is not a positive 
signal for ERK activation in T-cell lines. The effects of 



Ara-C on JNK activity may be mediated through secondary 
response pathways . 
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TI Involvement of stress-activated protein kinase in the cellular response to 
1-beta-D-arabinofuranosylcytosine and other DNA-damaging agents. 

AB The cellular response to 1 -beta-D-arabinof uranosylcytosine (ara- 
C) includes activation of Jun/AP-1, induction of 
c-jun transcription/ and programmed cell death. The 

stress-activated protein (SAP) kinases stimulate the transactivation 
function of c-jun by amino terminal- phosphorylation. - 
The present work demonstrates that ara-C activates p54 

SAP kinase. The finding that SAP kinase is also activated by alkylating 
agents (mitomycin C and cisplatinum) and the topoisomerase I inhibitor 
9-amino-camptothecin supports DNA damage as an initial signal in this 
cascade. The results demonstrate that ara-C also 

induces binding of SAP kinase to the SH2/SH3 -containing adapter protein 
Grb2 . SAP kinase binds to. the SH3 domains of Grb2, while interaction of 
the p85 alpha-subunit of phosphatidylinositol 3 -kinase complex. The 
results also demonstrate that ara-C treatment is 

associated with inhibition of lipid and serine kinase activities of PI 

3 -kinase. The potential significance of the ara-C 

-induced interaction between SAP kinase and PI 3 -kinase is further 

supported by the demonstration that Wortmannin, an inhibitor of PI 

3 -kinase, stimulates SAP kinase activity. The finding that Wortmannin 

treatment is also associated with internucleosomal DNA fragmentation may 

support a potential link between PI 3 -kinase and regulation of both SAP 

kinase and programmed cell death. 
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c-Abl activation regulates induction of the SEKl/stress- 
activated protein kinase pathway in the cellular response to 
1-beta-D-arabinof uranosylcytosine . 

Previous work has shown that treatment of cells with the antimetabolite 
1-beta-D-arabinofuranosylcytosine (ara-C) is 
associated with induction of the c-jun gene. The 
present studies demonstrate that ara-C activates the 

c-Abl non-receptor tyrosine kinase. We also demonstrate that activity of 
the stress-activated protein kinase (SAP kinase/JNK) is increased in 
ara-C-treated cells. Using cells deficient in c-Abl 
(Abl-/-) and after introduction of the c-abl gene, we show that 
ara-C-induced c-Abl activity is necessary for the 

stimulation of SAP kinase. Other studies using cells transfected with a 
SEK1 dominant negative demonstrate that ara-C-induced 
SAP kinase activity is SEK1 - dependent . Furthermore, we show that 
overexpression of truncated c-Abl results in activation of the 
SEK1/SAP kinase cascade. 
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TI Augmentation by aphidicolin of 1-beta-D-arabinof uranosylcytosine- induced 
c-jun and NF- kappa B activation in a human 
myeloid leukemia cell line: correlation with apoptosis. 

AB 1-beta-D-arabinofuranosylcytosine (ara-C) (2 microM) 

can induce apoptosis in a human myeloid leukemia cell line, U937, after 4 
h of incubation. Pretreatment of cells with aphidicolin (2 microM) 
augments ara-C-induced apoptosis, since it was first 
observed at 0.4 microM ara-C and became more intense 

at 2 and 10 microM. Although aphidicolin itself had a marginal effect on 

c-jun expression, it significantly augmented ara 

-C induced c-jun upregulation by shortening 

the lag time and lowering ara-C concentrations 

necessary for the induction of detectable c-jun 

transcripts. Aphidicolin and ara-C acted 

synergistically to increase NF-kappa B DNA binding activity as determined 
by an electrophoretic mobility shift assay. Expression of c-myc was 



slightly increased through the DNA degradative phase, and was then 
downregulated. Thus, the activation of NF-kappa B and c 
-jun expression seems to be well correlated' with the 
potentiation by aphidicolin of ara-C-induced 
apoptosis . 
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1-beta-D-arabinofuranosylcytosine activates serine/threonine protein 
kinases and c-jun gene expression in phorbol 
ester-resistant myeloid leukemia cells. 
1-beta-D-Arabinofuranosylcytosine (ara-C) is an 

effective antileukemic agent that misincorporates into DNA. Recent 

studies have demonstrated that ara-C treatment is 

associated with transient induction of the c-jun early 

response gene. The present studies have examined the effects of 

ara-C on c-jun expression in a 

phorbol ester-resistant variant of the HL-60 myeloid leukemia cell line, 

designated HL-525, that is deficient in protein kinase C (PKC) -mediated 

signal transduction and fails to respond to 12 -O-tetradecanoylphorbol-13 - 

acetate with induction of c-jun transcripts. The 

results demonstrate that treatment of HL-525 cells with ara- 

C is associated with transcriptional activation of the 

c-jun gene. We also demonstrate that ara- 

C treatment is associated with activation of a PKC-like 

activity. Partial purification of this Ca (2+) -independent activity has 

demonstrated phosphorylation of synthetic peptides derived from (a) amino 

acids 4-14 of myelin basic protein and (b) the pseudosubstrate region of 

PKC (amino acids 19-31), with substitution of Ala25 with serine. The 

finding that the ara-C-induced activity is inhibited 

by the pseudosubstrate PKC (19-36) supports the activation of a 

PKC-like enzyme. Because PKC can act upstream of the mitogen-activated 

protein (MAP) kinases, we studied the effects of ara-C 

treatment on MAP kinase activity. The results demonstrate that MAP kinase 
.is activated in ara-C-treated cells and that the 
kinetics of this activation are similar to those of the PKC-like 
activity. Because 12 -O-tetradecanoylphorbol-13 -acetate has little, if 
any, effect on the PKC-like and MAP kinase activities in HL-525 cells, 
these findings suggest that ara-C activates a distinct 
signaling cascade that may contribute to induction of the c- 
jun gene. 
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TI Activation of the jun-D gene during treatment of human myeloid 
leukemia cells with 1-beta-D-arabinofuranosylcytosine . 

AB . The jun-D gene is a member of the c-jun family of 

early response genes that code for DNA binding proteins . The present 
studies demonstrate that 1-beta-D-arabinofuranosylcytosine (ara- 
C) increases jun-D expression in HL-525 myeloid leukemia cells. 
This induction by ara-C was maximal at 6 hr and 
transient. In contrast, ara-C had no detectable 

effect on the gene coding for the cAMP- responsive element binding protein 
1. Nuclear run-on assays demonstrated that ara-C 

treatment is associated with an increased rate of jun-D transcription. 
The results also show that jun-D transcripts are stabilized at a 
posttranscriptional level in ara-C- treated, cells.. 
- Taken- together," these results demonstrate that ara-C 
induces expression of the jun-D gene and that this effect is regulated by 
transcriptional and posttranscriptional mechanisms. 
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TI Activation of the AP-1 transcription factor by 

arabinof uranosylcytosine in myeloid leukemia cells. 
AB Previous studies have shown that 1-beta-D-arabinof uranosylcytosine ( 

ara-C) induces transcription of the c- 

jun immediate early response gene in human myeloid leukemia cells. 

The present work has examined the mechanisms responsible for this effect. 



Deleted forms of the c-jun promoter were linked to the 

chloramphenicol acetyl transferase (CAT) gene and transfected into KG-1 

cells. The results demonstrate that ara-C-induced 

c-jun transcription is mediated by an element between 

positions -74 and -20 upstream to the start site. Electrophoretic 

mobility shift assays with the fragment f (-74/-20) showed an increase in 

binding with nuclear proteins from ara-C-treated cells 

as compared with untreated cells. Competition with an oligonucleotide 

containing the AP-1 consensus sequence indicated that ara- 

C stimulates binding of nuclear proteins at the AP-1 site in the 

c-jun promoter. These findings were confirmed in other 

gel shift studies with the collagenase enhancer AP-1 consensus sequence 

and with a DNA fragment containing an altered AP-1 site. The binding of 

JUN/AP-1 was maximal at 1 hour of ara-C treatment and 

decreased to baseline levels at 12 hours. The finding that ara- 

C induces AP-1 binding in the absence of protein synthesis 

indicated that this agent activates already synthesized JUN/AP-1. To 

confirm these findings, the AP-1 consensus sequence was introduced 5' to 

the heterologous SV4 0 promoter. The results show that AP-1 enhances SV40 

promoter activity in ara-C-treated cells. Taken 

together, these findings indicate that: (1) enhancement of JUN/AP-1 
activity in ara-C-treated cells involves a 

posttranslational modification of JUN/AP-1; and (2) binding of activated 

JUN/AP-1 to the AP-1 site in the c-jun promoter 

confers ara-C inducibility of this gene. 
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TI Regulation of c-jun gene expression in HL-60 leukemia 

cells by 1-beta-D-arabinof uranosylcytosine . Potential involvement of a 
protein kinase C dependent mechanism. 

AB 1-beta-D-Arabinofuranosylcytosine (ara-C) is an 

effective chemotherapeutic agent that incorporates into DNA and results in 
DNA fragmentation. Recent work has demonstrated that ara- 
C transiently induces expression of the c-jun 

immediate early response gene. The present studies in HL-60 myeloid 
leukemia cells extend these findings by demonstrating that the increase in 
c-jun mRNA levels at 6 h of ara-C 

treatment is regulated by a transcriptional mechanism. In contrast, the 
subsequent down-regulation of c-jun expression is 

controlled by a posttranscriptional decrease in the stability of the 
c-jun transcripts. Previous work in phorbol ester 
treated cells has indicated that c-jun expression is 
regulated by the activation of protein kinase C. The present 
results demonstrate that protein kinase C activity is increased in 



ara-C-treated cells. This increase was maximal at 60 
min and remained detectable through 6 h of ara-C 
exposure. Moreover, the induction of c-jun 
transcripts by ara-C was inhibited by the 

isoquinolinesulfonamide derivative H7, but not by HA1004, suggesting that 
this effect is mediated by protein kinase C. Ara-C 
-induced c-jun expression was also inhibited by 

staurosporine, another inhibitor of protein kinase C. Taken together, 
these results indicate that the cellular response to ara- 
C includes the activation of protein kinase C and that 
ara-C potentially induces c-jun 

transcription by a protein kinase C dependent signaling mechanism. 
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TI New guinazoline Janus family kinase 3 inhibitors, used for treating, e.g. 

pathological conditions in mammalian or avian cells - 
AN AAZ87412 DNA DGENE 

AB The invention relates to a method of inhibiting c-jun 

proto-oncogene expression in mammalian or avian cells by contacting the 
cells with a compound that inhibits the activity of Janus family kinase 3 
(JAK-3) . It also encompasses quinazoline compounds and pharmaceutically 
acceptable salts thereof, which are capable of selectively inhibiting the 
activity of JAK-3, but not JAK-1 or JAK-2. JAK kinases play a key role in 
the JAK/STAT (signal transducers and activators of transcription) 
signalling pathway. JAK kinases phosphorylate STAT proteins, which in 
turn causes dimerisation of the STAT proteins. The STAT complexes then 
translocate to the nucleus where they enhance the transcription of target 
genes (e.g., c-jun) . The methods and compounds of the 
invention may be used to prevent or treat pathological conditions in 
mammalian or avian cells where c-jun 
activation is implicated. Factors which activate c- 
jun include exposure to radiation or to chemical agents that 
cause DNA damage (e.g., ara-C, topoisomerase II 

inhibitors or alkylating agents) . Conditions that may be treated include 
tissue or organ damage, inflammation, hair loss or the negative effects 
produced by oxygen free radicals during chemotherapy. The methods and 
compounds may also be used to treat conditions resulting from the action 
of internally generated oxygen free radicals, such conditions including 
ageing and amyelotrophic lateral sclerosis (ALS) . Sequences 
AAZ87407-Z87412 represent PCR primers used in an exemplification of the 
invention to generate hybridisation probes for use in Northern blot 
analysis of RNA extracted from irradiated DT-40 chicken lymphoma B-cells. 
The cells had previously been treated with a JAK-3 -specif ic inhibitor or 



a general protein tyrosine kinase inhibitor (genistein) . Primers 
AAZ87407-Z87408 were used to amplify a 506 bp JAK-3 probe from chicken 
genomic DNA. Reverse transcriptase-PCR primer pairs AAZ87409-287410 and 
AAZ87411-Z87412 were used to amplify a 538 bp GAPDH (glyceraldehyde-3 - 
phosphate dehydrogenase) control probe and a 413 bp beta-act in control 
probe respectively from chicken RNA. 
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TI New quinazoline Janus family kinase 3 inhibitors, used for treating, e.g. 

pathological conditions in mammalian or avian cells - 
AN AAZ87411 DNA DGENE 

AB The invention relates to a method of inhibiting c-jun 

proto-oncogene expression in mammalian or avian cells by contacting the 
cells with a compound that inhibits the activity of Janus family kinase 3 
(JAK-3) . It also encompasses quinazoline compounds and pharmaceutically 
acceptable salts thereof, which are capable of selectively inhibiting the 
activity of JAK-3, but not JAK-1 or JAK-2. JAK kinases play a key role in 
the JAK/STAT (signal transducers and activators of transcription) 
-signa-l-li-ng -pathway . JAK- kinases phosphoryl-ate- STAT- -proteins-,- -which -in 
turn causes dimerisation of the STAT proteins. The STAT complexes then 
translocate to the nucleus where they enhance the transcription of target 
genes (e.g., c-jun) . The methods and compounds of the 
invention may be used to prevent or treat pathological conditions in 
mammalian or avian cells where c-jun 
activation is implicated. Factors which activate c- 
jun include exposure to radiation or to chemical agents that 
cause DNA damage (e.g., ara-C, topoisomerase II 

inhibitors or alkylating agents) . Conditions that may be treated include 
tissue or organ damage, inflammation, hair loss or the negative effects 
produced by. oxygen free radicals during chemotherapy. The methods and 
. compounds may also be used to treat conditions resulting from the action 
of internally generated oxygen free radicals, such conditions including 
ageing and amyelotrophic lateral sclerosis (ALS) . Sequences 
AAZ87407-Z87412 represent PCR primers used in an exemplification of the 
invention to generate hybridisation probes for use in Northern blot 
analysis of RNA extracted from irradiated DT-40 chicken lymphoma B-cells. 
* The cells had previously been treated with a JAK-3 -specif ic inhibitor or 
a general protein tyrosine kinase, inhibitor (genistein) . Primers 
AAZ87407-Z87408 were used to amplify a 506 bp JAK-3 probe from chicken 
genomic DNA.. Reverse transcriptase-PCR primer pairs AAZ87409-Z87410 and 
AAZ87411-Z87412 were used to amplify a 538 bp GAPDH (glyceraldehyde-3 - 
phosphate dehydrogenase) control probe and a 413 bp beta-actin control 
probe respectively from chicken RNA. 
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TI New quinazoline Janus family kinase 3 inhibitors, used for treating, e.g. 

pathological conditions in mammalian or avian cells - 
AN AAZ 87410 DNA DGENE 

AB The invention relates to a method of inhibiting c-jun 

proto-oncogene expression in mammalian or avian cells by contacting the 

cells with a compound that inhibits the activity of Janus family kinase 3 

(JAK-3) . It also encompasses quinazoline compounds and pharmaceutically 

acceptable salts thereof, which are capable of selectively inhibiting the 

activity of JAK-3, but not JAK-1 or JAK-2. JAK kinases play a key role in 

the JAK/STAT (signal transducers and activators of transcription) 

signalling pathway. JAK kinases phosphorylate STAT proteins, which in 

turn causes dimerisation of the STAT proteins. The STAT complexes then 

translocate to the nucleus where they enhance the transcription of target 

genes (e.g., c-jun) . The methods and compounds of the 

invention may be used to prevent or treat pathological conditions in 

mammalian or avian cells where c-jun 

activation is implicated. Factors which activate c- 

jun include exposure to radiation or to chemical agents that 

cause DNA damage (e.g., ara-C, topoisomerase II 

inhibitors or alkylating agents) . Conditions that may be treated include 
tissue or organ damage, inflammation, hair loss or the negative effects 
produced by oxygen free radicals during chemotherapy. The methods and 
compounds may also be used to treat conditions resulting from the action ■ 
of internally generated -oxygen- free -radicals , such conditions including 
ageing and amyelotrophic lateral sclerosis (ALS) . Sequences 
AAZ87407-Z87412 represent PCR primers used in an exemplification of the 
invention to generate hybridisation probes for use in Northern blot 
analysis of RNA extracted from irradiated DT-40 chicken lymphoma B-cells. 
The cells had previously been treated with a JAK-3 -specif ic inhibitor or 
a general protein tyrosine kinase inhibitor (genistein) . Primers 
AAZ87407-Z87408 were used to amplify a 506 bp JAK-3 probe from chicken 
genomic DNA. Reverse transcriptase-PCR primer pairs AAZ87409-Z87410 and 
AAZ87411-Z87412 were used to amplify a 538 bp GAPDH (glyceraldehyde-3 - 
phosphate dehydrogenase) control probe and a 413 bp beta-actin control 
probe respectively from chicken RNA. 
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TI New quinazoline Janus family kinase 3 inhibitors, used for treating, e.g. 

pathological conditions in mammalian or avian cells - 
AN AAZ87409 DNA DGENE 

AB The invention relates to a method of inhibiting c-jun 



proto-oncogene expression in mammalian or avian cells by contacting the 

cells with a compound that inhibits the activity of Janus family kinase 3 

(JAK-3) . It also encompasses quinazoline compounds and pharmaceutically 

acceptable salts thereof, which are capable of selectively inhibiting the 

activity of JAK-3, but not JAK-1 or JAK-2. JAK kinases play a key role in 

the JAK/ STAT (signal transducers and activators of transcription) 

signalling pathway. JAK kinases phosphorylate STAT proteins, which in 

turn causes dimerisation of the STAT proteins. The STAT complexes then 

translocate to the nucleus where they enhance the. transcription of target 

genes (e.g., c-jun) . The methods and compounds of the 

invention may be used to prevent or treat pathological conditions' in 

mammalian or avian cells where c-jun 

activation is implicated. Factors which activate c- 

jun include exposure to radiation or to chemical agents that 

cause DNA damage (e.g., ara-C, topoisomerase II 

inhibitors or alkylating agents) . Conditions that may be treated include 
tissue or organ damage, inflammation, hair loss or the negative effects 
produced by oxygen free radicals during chemotherapy. The methods and 
compounds may also be used to treat conditions resulting from the action 
of internally generated oxygen free radicals, such conditions including 
ageing and amyelotrophic lateral sclerosis (ALS) . Sequences 
AAZ87407-Z87412 represent PCR primers used in an exemplification of the 
invention to generate hybridisation probes for use in Northern blot 
analysis of RNA extracted from irradiated DT-40 chicken lymphoma B-cells. 
The cells had previously been treated with a JAK-3 -specif ic inhibitor or 
a general protein tyrosine kinase inhibitor (genistein) . Primers 
AAZ87407-Z87408 were used to amplify a 506 bp JAK-3 probe from chicken 
genomic DNA. Reverse transcriptase-PCR primer pairs AAZ87409-Z87410 and 
AAZ87411-Z87412 were used to amplify a 538 bp GAPDH (glyceraldehyde-3 - 
phosphate dehydrogenase), control probe and a 413 bp beta-actin control 
probe respectively from chicken RNA. 
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TI New quinazoline Janus family kinase 3 inhibitors, used for treating, e.g. 

pathological conditions in mammalian or avian cells - 
AN AAZ87408 DNA DGENE 

AB The invention relates to a method of inhibiting c-jun 

proto-oncogene expression in mammalian or avian cells by contacting the 
cells with a compound that inhibits the activity of Janus family kinase 3 
(JAK-3) . It also encompasses quinazoline compounds and pharmaceutically 
acceptable salts thereof, which are capable of selectively inhibiting the 
activity of JAK-3, but not JAK-1 or JAK-2. JAK kinases play a key role in 
the JAK/STAT (signal transducers and activators of transcription) 
signalling pathway. JAK kinases phosphorylate STAT prbteins, which in 
turn causes dimerisation of the STAT proteins. The STAT complexes then 
translocate to the nucleus where they enhance the transcription of target 
genes (e.g., c-jun). The methods and compounds of the 
invention may be used to prevent or treat pathological conditions in 
mammalian or avian cells where c-jun 
activation is implicated. Factors which activate c- 



jun include exposure to radiation or to chemical agents that 
cause DNA damage (e.g., ara-C, topoisomerase II 

inhibitors or alkylating agents) . Conditions that may be treated include 
tissue or organ damage, inflammation, hair loss or the negative effects 
produced by oxygen free radicals during chemotherapy. The methods and 
compounds may also be used to treat conditions resulting from the action 
of internally generated oxygen free radicals, such conditions including 
ageing and amyelotrophic lateral sclerosis (ALS) . Sequences 
AAZ87407-Z87412 represent PCR primers used in an exemplification of the 
invention to generate hybridisation probes for use in Northern blot 
analysis of RNA extracted from irradiated DT-40 chicken lymphoma B-cells. 
The cells had previously been treated with a JAK-3 -specif ic inhibitor or 
a general protein tyrosine kinase inhibitor (genistein) . Primers 
AAZ87407-Z87408 were used to amplify a 506 bp JAK-3 probe from chicken 
genomic DNA. Reverse transcriptase-PCR primer pairs AAZ87409-Z87410 and 
AAZ87411-Z87412 were used to amplify a 538 bp GAPDH (glyceraldehyde-3 - 
phosphate dehydrogenase) control probe and a 413 bp beta-actin control 
probe respectively from chicken RNA. 
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L8 ANSWER 3 9 OF 4 9 BIOSIS COPYRIGHT 2 003 BIOLOGICAL ABSTRACTS INC. 

TI Human lung myofibroblasts as effectors of the inflammatory process: The 
common receptor gamma chain is induced by Th2 cytokines, and CD40 ligand 
is induced by lipopolysaccharide, thrombin and TNF-alpha. 

AB The common gamma (gammac) chain, shared by Thl and Th2 cytokines, is 

fundamental for the activation of hematopoietic cells, but its role in 
non-hematopoietic tissues has not been explored. Here we show that in 
normal lung fibroblasts IL-4 and IL-13 induce the expression of the gammac 
chain and its association with Janus kinase ( 



JAK) 3, while lung myofibroblasts constitutively express 
a gammac chain displaying a limited association with JAK3 . In the latter 
cells, without exogenous cytokines, gammac/ JAK3 controls, through 
autocrine loops, tyrosine kinase (TYK) 2 phosphorylation and the balance 
between functional (IL-4Ralpha, IL-13Ralphal) and decoy (IL-13Ralpha2) 
high-affinity receptors. Moreover, JAK3 is also associated with a 
pre-phosphorylated IL-4Ralpha and CD40. This novel "heterotrimer " 
(p-IL-4Ralpha, CD40/JAK3) is functional and controls STAT 3 phosphorylation 
and CD40 expression, as shown by use of the specific JAK3 
inhibitor WHI-P31. In basal culture conditions, CD40 signaling 
could be induced by the transient establishment of inter-f ibroblastic 
CD40/CD40 ligand (CD40L) functional bridges. Indeed, powerful 
pro-inflammatory stimuli such as lipopolysaccharide and thrombin can 
rapidly mobilize CD40L at the surface of lung myofibroblasts. These 
interactions are modified by IL-13, which triggers the formation of a new 
type of functional receptor (p-IL-4Ralpha/IL-13Ralphal/gammac) and also 
the recruitment and the phosphorylation of JAK3 . Treatment with JAK3 
inhibitors* blocks IL-13 -induced phosphorylation of JAK2, TYK2 and 
STAT3, but not of JAK1 and STAT6 . These data underline (1) the pivotal 
role of the gammac chain, CD40/CD40L, JAK3 and IL-13 in the 
inflammatory- like activation of lung myofibroblasts, (2) the cell-type ' ' 
restraint effects of IL-13 on these cells, and (3) the potential 
usefulness of JAK3 inhibitors in the treatment of asthma. 
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TITLE: Human lung myofibroblasts as effectors of the inflammatory 
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TI Cloning of human thymic stromal lymphopoietin (TSLP) and signaling 
mechanisms leading to proliferation. 

AB Thymic stromal lymphopoietin (TSLP) is a novel cytokine that was found to 
promote the development of murine B cells in vitro. Here we describe the 
cloning and characterization of the human homologue of murine TSLP. This 
protein, which is expressed in a number of tissues including heart, liver 
and prostate, prevented apoptosis and stimulated growth of the human acute 
myeloid leukemia (AML) -derived cell line MUTZ-3. Anti-interleukin (IL) -7 
receptor antibodies (Abs) neutralized this effect indicating that TSLP 
binds to at least part of the IL-7 receptor complex. TSLP induced 
phosphorylation of signal transducer and activator of transcription 
(STAT) -5. In contrast to IL-7, TSLP-triggered STAT-5 phosphorylation was 
not preceded by activation of jamis kinase ( 
JAK) 3 . These findings would be in accordance with the 

notion, raised previously for the mouse system, that TSLP leads to STAT-5 
phosphorylation by activating other kinases than the JAKs . Some other 
signaling pathways stimulated by many cytokines are not involved in TSLP 
activity; thus, TSLP did not stimulate activation of ERK1,2 and p70S6K. 
Furthermore, neutralizing Abs raised against cytokines known to stimulate 
the growth of MUTZ-3 cells did not inhibit the proliferative 
effects of TSLP, suggesting that TSLP-induced growth was a direct effect. 
In summary, we describe the cloning of human TSLP and its proliferative 



effects on a 
phosphorylat 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
SUMMARY LANGUAGE: 



myeloid cell line. TSLP-induced proliferation is preceded by 
ion of STAT- 5, but not of JAK 3. 
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Cloning of human thymic stromal lymphopoietin (TSLP) and 
signaling mechanisms leading to proliferation. 
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Cultures, Mascheroder Weg 1 B, D-3 8124, Braunschweig 
Germany 

Leukemia (Basingstoke), (August, 2001) Vol. 15, No. 8, pp. 
1286-1292. print. 
ISSN: 0887-6924. 
Article 
English 
English 



L8 
TI 



AB 



-dibromo-4 1 - 



ANSWER 41 OF 49 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. 
Treatment of allergic asthma by targeting Janus kinase 

3- dependent leukotriene synthesis in mast cells with 4- (3 ',5' 
hydroxyphenyl) amino-6 , 7 -dimethoxyquinazoline (WHI-P97 . 

4- (3 ' , 5 ' -Dibromo-4 1 -hydroxyphenyl) amino-6 , 7 -dimethoxyquinazoline (WHI-P97) 
is a rationally designed potent inhibitor of Janus 

kinase (JAK) -3. Treatment of mast cells with 

WHI-P97 inhibited the translocation of 5 -lipoxygenase (5-LO) 

from the nucleoplasm to the nuclear membrane and consequently 

5- LO-dependent leukotriene (LT) synthesis after IgE receptor/FcepsilonRI 
crosslinking by >90% at low micromolar concentrations. WHI-P97 did not 
directly inhibit the enzymatic activity of 5-LO, but prevented * 

its translocation to the nuclear membrane without affecting the requisite 
calcium signal. WHI-P97 was very well tolerated in mice, with no signs of 
tox-ie-i-fey-at- dose- levels -ranging— f-rom - 5 -mug/-kg-to- 5 0-mg/-kg-,- -and— LD10- was - 
not reached at a 50 mg/kg dose level when administered as a single i.p. or 
i.v. bolus dose. Therapeutic WHI-P97 concentrations, which inhibit 
mast cell leukotriene synthesis in vitro, could easily be achieved in vivo 
after the i.v. or i.p. administration of a single nontoxic 40 mg/kg bolus 
dose of WHI-P97. Notably, WHI-P97 showed promising biological activity in 
a mouse model of allergic asthma at nontoxic dose levels. Treatment of 
ovalbumin-sensitized mice with WHI-P97 prevented the development of airway 
hyper-responsiveness to methacholine in a dose -dependent fashion. 
Furthermore, WHI-P97 inhibited the eosinophil recruitment to the 
airway lumen after the ovalbumin challenge in a dose -dependent fashion. 
Further development of WHI-P97 may therefore provide the basis for new and 
effective treatment as well as prevention programs for allergic asthma in 
clinical settings. 
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Treatment of allergic asthma by targeting Janus 
kinase 3-dependent leukotriene synthesis in mast 
cells with 4- (3 1 , 5 • -dibromo-4 ' -hydroxyphenyl) amino-6, 7- 
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ISSN: 0022-3565. 
Article 
English 
English 
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TI JAK-3 inhibition in human T cells abrogates 

IL-2 production and early T cell clustering: Evidence for an impaired 
early TCR-signalling. 
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TI Prevention of fatal thromboembolism in mice by selectively targeting 

Jak 3 kinase in platelets with 4 - (4 ' -Hydroxyl phenyl) - 

amino- 6 , 7 -dimethoxyquinazoline (WHI-P131. 
AB The quinazoline derivative, 4 - (4 ' -Hydroxyl phenyl) -amino-6 , 7 - 

dimethoxyquinazoline (WHI-P131) is a rationally designed specific 

inhibitor of Janus Kinase 3. We sought to 

determine the effects of WHI-P131 on platelet activation and aggregation 
in vitro as well as bleeding, time and thrombop las tin -induced fatal 
thromboembolism in vivo. At low micromolar concentrations, WHI-P131 
inhibited thrombin- induced signaling events, including 

degranulation/serotonin release, membrane ruffling, pseudopod formation, 
and translocation of cytoplasmic proteins to the Tx-soluble and insoluble 
cytoskeleton. Thrombin- induced tyrosine phosphorylation as well as 
membrane localization of Stat 1 and Stat3beta were also markedly 
inhibited by WHI-P131. WHI-P131 inhibited 

thrombin- induced (but not collagen-induced) platelet aggregation with an 
IC50 value of 1.5 muM. Jak 3 deficient mice also 

exhibited a decrease in thrombin- induced platelet aggregation, overall 
tyrosine phosphorylation and phosphorylation of Stat 1 and Stat3beta. 
WHI-P131 was not toxic to mice when administered systemically at dose 
levels ranging from 1 mg/kg to 250 mg/kg. Highly effective platelet 
inhibitory plasma concentrations (gtoreqlO muM) of WHI-P131 could 
be achieved in mice without toxicity. At nontoxic dose levels, WHI-P131 
prolonged the tail bleeding time of mice in dose -dependent manner and 
improved survival in a mouse model of thromboplastin- induced generalized 
and fatal thromboembolism. The probability of EFS after the thromboplastin 
challenge was 10+-7% (median survival time=2.5 min) for the 
vehicle-treated control group (N=20) , 30+-15 (median survival time=5.3 
min) for warfarin-treated control group (N=20) (P=0.001), and 30+-17% 
(median survival time =5.2 min) for the WHI-P131-treated test group (25 
mg/kg dose level; N=10) (P=0;001) This present study significantly expands 
our knowledge of the importance of Jak3 and the Stat family proteins in 
platelets. To our knowledge, WHI-P131 is the first anti -thrombotic agent 
which prevents platelet aggregation by inhibiting Jak 
3 . 
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TI The cytokines ciliary neurotrophic factor and cardiotrophin-1 promote in 
vitro motoneuron survival through the JAK-STAT signaling pathway. 

AB CNTF and Cardiotrophin-1 (CT-1) cytokines that promote cell survival of 

different neuronal populations. The intracellular signaling pathways that 
promote neuronal survival remain unknown. Cytokine receptor actiuvation 
recruits, Janus kinases (JAKs) (JAK1-3 and TYK2) that in turn recruited 
and tyrosine phosphorylate STATs (STAT1-6) , This allows STAT to 
translocate to the nucleus where it activates transcription of specific 
genes. Here we show that CNTF and CT-1 promoted the in vitro survival of 
spinal cord motoneurons. In order to know which intracellular pathway 
mediates the survival effect of these cytokines we studied the activation 
of the JAK-STAT, the PI-3 kinase and ERK MAPK pathways. In our model these 
cytokines induce the tryosine phosphorylation of STAT 3 and ERK, but not 
the activation of the PI 3-kinase pathway. To characterize the involvement 
of these pathways in the survival effect, we used the JAK3 
inhibitor I, the PI 3-kinase inhibitor LY 294002 and the 
- ME-K- inhibitor PD 9805 9 . " We "demonstrate that the JAK3 
inhibitor I potently suppress CNTF- and CT-1- induced motoneuron 
survival in a dose -dependent manner. Contrary, neither LY 294002 nor PD 
98059 blocked the survival effect. Moreover, we demonstrate that Jak3 
inhibitor strongly prevents the phosphorylation of its downstream 
counterpart STAT 3 after CNTF or CT-1 stimulation. Taking together these 
results show that CNTF and CT-1 induce motoneuron survival through the 
activation of the JAK-STAT pathway, and the PI 3-kinase and the ERK -MAP 
kinase pathways are not involved in this process. 
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The cytokines ciliary neurotrophic factor and 
cardiotrophin-1 promote in vitro motoneuron survival 
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TI Prevention of development of type 1 diabetes in NOD mice by targeting 
Janus kinase ( JAK) 3 with 

4- (4 ' -hydroxyphenyl) -amino-6, 7-dimethoxyquinazoline (WHI-P131. 
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T cell receptor- induced calcineurin activation regulates T helper type 2 

cell development by modifying the interleukin 4 receptor signaling 

complex. 

The activation of downstream signaling pathways of both T cell receptor 
(TCR) and interleukin 4 receptor (IL-4R) is essential for T helper type 2 
(Th2) cell development, which is central to understanding immune responses 
against helminthic parasites and in allergic and autoimmune diseases. 
However, little is known about how these two distinct signaling pathways 
cooperate with each other to induce Th2 cells. Here, we show that 
successful Th2 cell development depends on the effectiveness of 
TCR-induced activation of calcineurin. An inhibitor of 
calcineurin activation, FK506, inhibited the in vitro 
anti-TCR-induce_d Th2 cell_ generation in a dose ^dependent manner. 
Furthermore, the development of Th2 cells was significantly impaired in 
naive T cells from dominant -negative calcineurin Aalpha transgenic mice, 
whereas that of Thl cells was less affected. Efficient calcineurin 
activation in naive T cells upregulated Janus kinase ( 
Jak) 3 transcription and the amount of protein. The 

generation of Th2 cells induced in vitro by anti-TCR stimulation was 
inhibited significantly by the presence of Jak3 antisense 
oligonucleotides, suggesting that the Jak3 upregulation is an important 
event for the Th2 cell development. Interestingly, signal transducer and 
activator of transcription (STAT) 5 became physically and functionally 
associated with the IL-4R in the anti -TCR-activated developing Th2 cells 
that received efficient calcineurin activation, and also in established 
cloned Th2 cells. In either cell population, the inhibition of 
STATS activation resulted in a diminished IL-4-induced proliferation. 
Moreover, our results suggest that IL-4- induced STAT 5 activation is 
required for the expansion process of developing Th2 cells. Thus, Th2 cell 
development is controlled by TCR-mediated activation of the 
Ca2+/calcineurin pathway, at least in part, by modifying the functional 
structure of the IL-4R signaling complex. 
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Inhibition of thrombin induced platelet aggregation by a 
specific inhibitor of Janus Kinase 3 ( 
Jak 3. 
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Genetic and biochemical evidence for a critical role of janus- 
kin'ase " ( JAK) -3" in "mast cell -mediated type I 
hypersensitivity reactions. 

We investigated the role of JAK3 in IgE receptor/FcepsilonRI -mediated mast 
cell responses. IgE/antigen induced degranulation and mediator release 
were substantially reduced with Jak3-/- mast cells from JAK3-null mice 
that were generated by targeted disruption of Jak3 gene in embryonic stem 
cells. Further, treatment of mast cells with 3 * bromo-4 ' -hydroxyl phenyl) - 
amino-6 , 7 -dimethoxyquinazoline (WHI-P154) , a potent inhibitor of 
JAK3, inhibited degranulation and proinflammatory mediator 
release after IgE receptor/FcepsilonRI crosslinking . Thus, JAK3 plays a 
pivotal role in IgE receptor/FcepsilonRI -mediated mast cell responses and 
targeting JAK3 may provide the basis for new and effective treatment as 
well as prevention programs for mast cell-mediated allergic reactions. 
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Transcript synthesis and surface expression of the interleukin-2 receptor 
(alpha-, beta-, and gamma-chain) by normal and malignant myeloid cells. 



AB Expression of the interleukin-2 receptor alpha- (IL-2R- alpha) , 

IL-2R-beta-, and the recently identified IL-2R -gamma- chain was examined on 
a wide range of cells of myeloid origin including neutrophils, monocytes, 
normal bone marrow-derived myeloid progenitors enriched for CD34+ cells, 
bone marrow blasts obtained from acute myelogenous leukemia (AML) 
patients, and permanent myeloid leukemia cell lines by reverse 
transcriptase -polymerase chain reaction and surface membrane analysis 
using receptor chain- specif ic monoclonal antibodies and flow cytometry. 
Expression of the p75 IL-2R-beta- and the p64 IL-2R-gamma- chain was a 
common finding in most of the myeloid cell samples investigated, whereas 
IL-2R-alpha-chain was less frequently expressed. Although the 
high-affinity IL-2R form (i.e., the alpha+, beta+, gamma+ IL-2R form) was 
detectable in a small minority of primary AML samples as well as the KG-1 
cell line and IL-2 binding to these cells was sufficient to initiate 
signal transduction as evidenced by an increase in overall protein 
tyrosine phosphorylation and more specifically in tyrosine phosphorylation 
of the Janus kinase (JAK) 3, in 

none of these cell types did exposure to IL-2 affect cell growth kinetics. 
These results suggest that, in myeloid cells, the IL-2R may not stimulate 
mitogenic responses or that its components may be expressed in a 
combinational association with receptors for other cytokines and that 
IL-2R-gamma may play a regulatory role in normal and malignant 
myelopoiesis possibly independent from IL-2 . Because recent studies by 
others have indicated that the IL-2R-gamma- chain may be shared by the 
IL-4R, the IL-7R, and most likely the IL-9R, expression of mRNA of these 
receptor types was also investigated in these cell samples. Surprisingly, 
in a substantial part of the myeloid . lineage cells examined, an 
IL-2R-gamma+, IL-4R-, IL-7R- configuration was noted that was, however, 
frequently associated with expression of IL-9R. Sharing of IL-9R/IL-2R 
components was furthermore suggested by inhibition of 125I-IL-2 
binding to primary AML cells with excess of unlabeled IL-9. 
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TI Role of c-Jun N-terminal kinase/p38 stress signaling . 

in 1-beta-D-arabinofuranosylcytosine-induced apoptosis. 

AB 1-beta-D-Arabinofuranosylcytosine (ara-C) induced 

apoptosis in HL-60 cells, which was preceded by the activation 
of extracellular signal -regulated kinase (ERK) , c-Jun 

N-terminal kinase/stress-activated protein kinase (JNK/SAPK) , and p38 
. mitogen-activated protein kinase (MAPK) . 2 ' -Amino-3 • -methoxyf lavone 
(PD098059) and 4- (4 -f luorophenyl) -2- (4 -methylsulf inylphenyl) -5- (4- 
pyridyl) 1H- imidazole (SB203580) were used to inhibit the activity "of ERK 



and p3 8, respectively. SEK-AL, a dominant -negative mutant of SEK1, was 
transfected into HL-60 cells (HL-60/ SEK-AL) to assess the role of JNK/SAPK 
activity in apoptosis. PD098059 (25 muM) inhibited ara-C 
-induced caspase-3-like activity but was ineffective in altering 
ara-C-mediated apoptotic DNA fragmentation and 

clonogenicity . On the other hand, SB203580 (20 muM) inhibited ara 
-C-induced caspase-3 -like activity, apoptotic DNA fragmentation,- 
and clonogenicity. The inhibition of JNK1 activation in 
HL-60 /SEK-AL cells did not block ara-C-induced 
apoptotic DNA fragmentation. These results suggest that ara- 
C-induced apoptotic DNA fragmentation and loss of clonogenicity 
occur through a p3 8 -dependent pathway. 
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TI The mechanism of Ara-C-induced apoptosis of 

differentiating cerebellar granule neurons. 
AB Neurotoxicity is one .of the side-ef fects of the therapeutically useful 

antitumour agent, Ara-C (or 1-beta-D-arabinofuranosyl- 

cytosine, cytarabine) . This agent is also reported to induce cell death of 

cultured neurons. In this study; we show that Ara-C 

-induced death of differentiating rat cerebellar granule neurons is 

prevented by cycloheximide at concentrations corresponding to its action 

in preventing protein synthesis. The death is accompanied by cleavage of 

the caspase substrate poly ADP ribose polymerase (PARP) and 

c-Abl- dependent activation of the stress-activated protein 

kinases c-Jun N-terminal kinase and p38. However, 

c-Jun levels do not rise and the activation of 

the stress-activated protein kinases is not required for this form of 
neuronal death. Cyclin-dependent kinase (cdk) activity and inappropriate 
cell-cycle re-entry have been implicated in some forms of death in 
differentiated neurons. Here we show that Ara-C 

-induced death of cerebellar granule neurons is prevented by an inhibitor 
of cdk4, whereas inhibition of cdkl, -2 and -5 mimics the death, and 
non-cdk4/6 cdks are inhibited by Ara-C treatment. Cdkl 

and -2 are dramatically down- regulated during neuronal differentiation, 
and neither Ara-C nor inhibition of these cdks induces 

death in mature neurons. This mechanism could also play a significant role 

in the neurotoxicity associated with the therapeutic use of Ara- 

C, as cdk levels can be upregulated in stressed neurons of adult 

brain. We propose that the balance between cdk4/6 and cdkl/2/5 activity 

may determine the survival of early differentiating neurons, and that 

DNA-damaging agents may induce neuronal death by inhibiting cdkl/2/5 under 

conditions which require these activities for survival. 
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TI Effects of Ara-C on neutral sphingomyelinase and 

mitogen- and stress-activated protein kinases in T-lymphocyte cell lines. 

AB Neutral sphingomyelinase (SMase) can be activated by extracellular signals 
to produce ceramide, which may affect mitogen-activated protein kinase 
(MAPK) activities. Neutral SMase activity was assessed in membranes from 
Jurkat, a human T-cell line, and EL4, a murine T-cell line. Ara- 
C activated SMase within 10 minutes in both Jurkat and EIA cells, 
while phorbol ester (PMA) had no effect. PMA, but not Ara- 
C or ceramides, activated ERK MAPKs in Jurkat and EL4 . PMA acted 
synergistically with ionomycin to activate JNK MAPKs in Jurkat and EL4 
within 10 minutes. Ara-C activated JNKs only after 

prolonged incubation (90-120 minutes) . Thus, ceramide is not a positive 
signal for ERK activation in T-cell lines. The effects of 
Ara-C on JNK activity may be mediated through secondary 
response pathways . 
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TI Bryostatin 1 potentiates 1- (beta-D-arabinof uranosyl) cytosine-mediated 
antiproliferative effects in c-jun dominant -negative 
human myeloid leukemia cells (U93 7/TAM67) through a nonapoptotic 
mechanism. 

AB Recent studies suggest that exposure of leukemic cells to a 

differentiating stimulus following a DNA-damaging agent leads to 
potentiation of apoptosis or programmed cell death. The present studies 
were undertaken to evaluate the contribution of the transcription factor 
c-Jun to apoptosis and growth inhibition induced by the 
sequential administration of 1-beta-D-arabinof uranosylcytosine ( 
ara-C) and the protein kinase C activator bryostatin 1 

in human monocytic leukemia cells (U937) . To address this issue, a U937 

cell line stably transfected with a dominant -negative, c- 

Jun transactivation domain-deficient mutant (TAM67) , was employed. 

The mutant TAM67 protein interferes with normal c-Jun 

function and AP-1 activation through a "quenching" mechanism. 

TAM6 7 -expressing cells and cells containing empty vector (pMM) were 

equally susceptible to apoptosis induced by exposure to ara- 

C (1 mu-M; 6 h) ; moreover, this effect was not altered by 

subsequent exposure of cells to bryostatin 1 (10 nM; 24 h) . However, 

clonogenic TAM67-expressing cells were less susceptible to the 

antiproliferative effects of ara-C and more 

susceptible to growth inhibition by bryostatin 1 than their empty vector 
counterparts. In addition, subsequent exposure to bryostatin 1 



substantially increased growth inhibition by ara-C in 

TAM67 -expressing cells despite failing to potentiate apoptosis. Whereas 10 
nM bryostatin 1 was ineffective in triggering maturation of pMM cells, it 
partially induced differentiation in their TAM6 7 -expressing, counterparts, 
manifested by increased expression of the maturation marker CDllb, modest 
up-regulation of native c-Jun, and limited 

dephosphorylation of the retinoblastoma protein pRb. Sequential 
administration of ara-C followed by bryostatin 1 led 
to further up-regulation of native c-Jun. particularly 

in TAM67-expressing cells, but failed to induce pRb hypophosphorylation in 
either cell line. Collectively, these findings indicate that bryostatin 1 
reverses, at least in part, the reduced susceptibility of clonogenic U937 
cells to ara-C conferred by c-Jun 

dysregulation, and further suggest that this phenomenon proceeds via 
nonapoptotic mechanisms. 
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C-Abl activation regulates induction of the SEKl/stress- 
activated protein kinase pathway in the cellular response to 
1 -be ta-D-arabinof uranosyl cytosine . 

Previous work has shown that treatment of cells with the antimetabolite 
1-beta-D-arabinofuranosylcytosine (ara-C) is 
associated with induction of the c-jun gene. The 
present studies demonstrate that ara-C activates the 

c-Abl non-receptor tyrosine kinase. We also demonstrate that activity of 
the stress-activated protein kinase (SAP kinase/JNK) is increased in 
ara-C-treated cells. Using cells deficient in c-Abl 
(Abl-/-) and after introduction of the c-abl gene, we show that 
ara-C-induced c-Abl activity is necessary for the 

stimulation of SAP kinase. Other studies using cells transfected with a 
SEK1 dominant negative demonstrate that ara-C-induced 
SAP kinase activity is SEK1 - dependent . Furthermore, we show that 
overexpression of truncated c-Abl results in activation of the 
SEK1/SAP kinase cascade. 
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TI Involvement of stress-activated protein kinase in the cellular response to 

1-beta-D-arabinofuranosylcytosine and other DNA-damaging agents. 
AB The cellular response to 1-beta-D-arabinof uranosylcytosine (ara- 

C) includes activation of Jun/AP-1, induction of 

c-jun transcription, and programmed cell death. .The 

stress-activated protein (SAP) kinases stimulate the transactivation 
function of c-Jun by amino terminal phosphorylation. 
The present. work demonstrates that ara-C activates p54 

SAP kinase. The finding that SAP kinase is also activated by alkylating 
agents (mitomycin C and cisplatinum) and the topoisomerase I inhibitor 
9-amino-camptothecin supports DNA damage as an initial signal in this 
cascade. The results demonstrate that ara-C also 

induces binding of SAP kinase to the SH2/SH3 -containing adapter protein 
Grb2 . SAP kinase binds to the SH3 domains of Grb2 , while interaction of 
the p85 alpha-subunit of phosphatidylinositol 3 -kinase (PI 3 -kinase) with 
the Grb2 SH2 domain results in the formation of a SAP kinase/Grb2/PI 
3 -kinase complex. The results also demonstrate that ara- 
C treatment is associated with inhibition of lipid and serine 
kinase activities of PI 3 -kinase. The potential significance of the 
ara-C-induced interaction between SAP kinase and PI 

3 -kinase is further supported by the demonstration that Wortmannin, an 
inhibitor of PI 3 -kinase, stimulates SAP kinase activity. The finding that 
Wortmannin treatment is also associated with internucleosomal DNA 
fragmentation may support a potential link between PI 3 -kinase and* 
regulation of both SAP kinase and programmed cell death. 
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TI Augmentation by aphidicolin of 1-beta-D-arabinof uranosylcytosine -induced 
c-jun and NF- kappa -B activation in a human 
myeloid leukemia cell line: Correlation with apoptosis. 

AB 1-beta-D-arabinofuranosylcytosine (ara-C) (2 mu-M) can 

induce apoptosis in a human myeloid leukemia cell line, U937, after 4 h of 

incubation. Pretreatment of cells with aphidicolin (2 mu-M) augments 

ara-C-induced apoptosis, since it was first observed at 

0.4 mu-M ara-C and became more intense at 2 and 10 

mu-M. Although aphidicolin itself had a marginal effect on c- 

jun expression, it significantly augmented ara-C 

induced c-jun upregulation .by shortening the lag time 

and lowering ara-C concentrations necessary for the 

induction of detectable c-jun transcripts. Aphidicolin 

and ara-C acted synergistically to increase NF-kappa-B 

DNA binding activity as determined by an electrophoretic mobility shift 
assay. Expression of c-myc was slightly increased through the DNA 
degradative phase, and was then downregulated . Thus, the 
activation of NF-kappa-B and c-jun expression 

seems to be well correlated with the potentiation by aphidicolin of 
ara-C-induced apoptosis. 
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1-beta-D-Arabinof uranosylcytosine activates serine/ threonine protein 
kinases and c-jun gene expression in phorbol 
ester-resistant myeloid leukemia cells. 
1-beta-D-Arabinof uranosylcytosine (ara-C) is an 

effective antileukemic agent that misincorporates into DNA. Recent studies 

have demonstrated that ara-C treatment is associated 

with transient induction of the c-jun early response 

gene. The present studies have examined the effects of ara- 

C on c-jun expression in a phorbol 

ester-resistant variant of the HL-60 myeloid leukemia cell line, 

designated HL-525, that is deficient in protein kinase C (PKC) -mediated 

signal transduction and fails to respond to 12 -O-tetradecanoylphorbol-13 - 

acetate with induction of c-jun transcripts. The 

results demonstrate that treatment of HL-525 cells with ara- 

C is associated with transcriptional activation of the 

c-jun gene. We also demonstrate that ara- 

C treatment is associated with activation of a PKC-like 

activity-. Partial purification of -this Ca- 2 + - independent activity has 

demonstrated phosphorylation of synthetic peptides derived from (a) amino 

acids 4-14 of myelin basic protein and (b) the pseudosubstrate region of 

PKC (amino acids 19-31), with substitution of Ala-25 with serine. The 

finding that the ara-C- induced activity is inhibited 

by the pseudosubstrate PKC (19-36) supports the activation of a 

PKC-like enzyme. Because PKC can act upstream of the mitogen-activated 

protein (MAP) kinases, we studied the effects of ara-C 

treatment on MAP kinase activity. The results demonstrate that MAP kinase 
is activated in ara-C-treated cells and that the 

kinetics of this activation are similar to those of the PKC-like 

activity. Because 12 -O-tetradecanoylphorbol-13 -acetate has little, if any, 

effect on the PKC-like and MAP kinase activities in HL-525 cells, these 

findings suggest that ara-C activates a distinct 

signaling cascade that may contribute to induction of the c- 

jun gene. 

1994:502189 BIOSIS 
PREV199497515189 

1-beta-D-Arabinofuranosylcytosine activates 
serine/threonine protein kinases and c- 
jun gene expression in phorbol ester-resistant 
myeloid leukemia cells. 

Kharbanda, Surender; Emoto, Yutaka; Kisaki, 
Saleem, Ahamed; Kufe, Donald (1) 
(1) Dana-Farber Cancer Inst., 44 Binney St. 
02115 USA 

Molecular Pharmacology, (1994) Vol. 46, No. 
ISSN: 0026-895X. 
Article 
English 



ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 



Hiroshi; 



Boston, MA 



1, pp. 67-72. 



L9 ANSWER 38 OF 40 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. 



TI Activation of the jun-D gene during treatment of human myeloid 
leukemia cells with 1-beta-D-arabinof uranosylcytosine . 

AB The jun-D gene is a member of the c-jun family of 

early response genes that code for DNA binding proteins. The present 

studies demonstrate that 1-beta-D-arabinofuranosylcytosine (ara- 

C) increases jun-D expression in HL-525 myeloid leukemia cells. 

This induction by ara-C was maximal at 6 hr and 

transient. In contrast, ara-C had no detectable effect 

on the gene coding for the cAMP-responsive element binding protein 1. 

Nuclear run-on assays demonstrated that ara-C 

treatment is associated with an increased rate of jun-D transcription. The 
results also show that jun-D transcripts are stabilized at a 
posttranscriptional level in ara-C-treated cells. 
Taken together, these results demonstrate that ara-C 

induces expression of the jun-D gene and that this effect is regulated by 

transcriptional and posttranscriptional mechanisms. 
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TI ACTIVATION OF THE AP-1 TRANSCRIPTION FACTOR BY 

ARABINOFURANOSYLCYTOSTNE IN MYELOID LEUKEMIA CELLS . 
AB Previous studies have shown that 1- .beta. -D-arabinofuranosylcytosine ( 

ara-C) induces transcription of the c- 

jun immediate early response gene in human myeloid leukemia cells. 

The present work has examined the mechanisms responsible for this effect. 

Deleted forms of the c-jun promoter were linked to the 

chloramphenicol acetyltransf erase (CAT) gene and transfected into KG-1 
cells. The results demonstrate that ara-C-induced 
c-jun transcription is mediated by an element between 

positions -74 and -20 upstream to the start site. Electrophoretic mobility 
shift assays with the fragment f (-74/-20) showed an increase in binding 
with nuclear proteins from ara-C-treated cells as 

compared with untreated cells. Competition with an oligonucleotide 
containing the AP-1 consensus sequence indicated that ara- 
C stimulates binding of nuclear proteins at the AP-1 site in the 
c-jun promoter. These findings were confirmed in other 

gel shift studies with the collagenase enhancer AP-1 consensus sequence 
and with a DNA fragment containing an altered AP-1 site. The binding of 
JUN/AP-1 was maximal at 1 hour of ara-C treatment and 
decreased to baseline levels at 12 hours. The finding that ara- 
C induces AP-1 binding in the absence of protein synthesis 
indicated that this agent activities already synthesized JUN/AP-1. To 
confirm these findings, the AP-1 consensus sequence was introduced 5' to 
the heterologous SV4 0 promoter. The results show that AP-1 enhances SV4 0 
promoter activity in ara-C-treated cells. Taken 

together, these findings indicate that: (1) enhancement of JUN/AP-1 
activity in ara-C-treated cells involves a 

posttransitonal modification of JUN/AP-1; and (2) binding of activated 

JUN/AP-1 to the AP-1 site in the c-jun promoter 

confers ara-C inducibility of this gene. 
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TI REGULATION OF C-JUN GENE EXPRESSION IN HL-60 LEUKEMIA 

CELLS BY 1-BETA-D ARAB I NO FURANO SYLC YTO SINE POTENTIAL INVOLVEMENT OF A 

PROTEIN KINASE C DEPENDENT MECHANISM. 
AB 1- .beta. -D-Arabinofuranosylcytosine (ara-C) is an 

effective chemotherapeutic agent that incorporates into DNA and results in 

DNA fragmentation. Recent work has demonstrated that ara- 

C transiently induces expression of the c-jun 

immediate early . response gene. The present studies in HL-60 myeloid 
leukemia cells extend these findings by demonstrating that the increase in 
c-jun mRNA levels at 6 h of ara-C 

treatment is regulated by a transcriptional mechanism. In contrast, the 
subsequent down-regulation of c-jun expression is 

controlled by a posttranscriptional decrease in the stability of the 
c-jun transcripts. Previous work in phorbol ester 
treated cells has indicated that c-jun expression is 
regulated by the activation of protein kinase C. The present 
results demonstrate that protein kinase C activity is increased in 
ara-C-treated cells.' This increase was maximal at 60 min 
and remained detectable through 6 h of ara-C exposure. 
Moreover, the induction of c-jun transcripts by 
ara-C was inhibited by the isoquinolinesulf onamide 

derivative. H7, .but .not. by_HA10.04, suggesting- that this- effect is. mediated 
by protein kinase C. Ara-C-induced c- 

jun expression was also inhibited by staurosporine , another 

inhibitor of protein kinase C. Taken together, these results indicate that 

the cellular response to ara-C includes the 

activation of protein kinase C and that ara-C 

potentially induces c-jun transcription by a protein 

kinase C dependent signaling mechanism. 
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